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H. A systematic investigation of the hyperfine structure (hfs) of the excited sp-configuration of alkaline earth spectra seems to be very desirable, since comparisons between recent results in singlet states with those in the triplet states revealed a breakdown of the conventional Breit Wills theory [I] . They showed that the one electron wave functions in the singlet and triplet system differ substantially and that therefore in hfs calculations the < r -3 > values cannot be considered to be equal [2] . It was the aim of this experiment to extend these investigations to a case of pure Russel Saunders coupling which is fulfilled in 43Ca for instance. The hfs in the 4 s 4 p 'PI state of this isotope was determined by level crossing (LC) technique. Since the abundance of 43Ca is only 0.14 % of the natural isotopic mixture, the experiment had to be conducted with quantities of about 1 mg of separated isotope. This was possible by use of a resonance vessel cut out of chemically resistent single crystals of MgO. The magnetic field which was calibrated by optical pumping of 23Na to 8.086 (7) gausslampere was varied periodically from -20.00 to + 179.00 gauss in steps of 1.00 gauss. The intensity of the resonance light was stored in the memory of a multichannel analyzer, 200 channels of which were locked to the corresponding number of field points.
In order to avoid radiation trapping and the resulting coherence narrowing, the line shape and width of the Hanle signal of natural calcium (99.86 % even isotopes) was investigated as a function of vapor density as shown in figure 2 . The levelcrossing experiment was therefore conducted at temperatures below 360 O C , where the effect of coherence narrowing is neglible and a distortion of the symmetry of the resonance light curve does not occur. Erratum. -In fig. 3a , the length for Avnat is to be shortened by a factor 2. The fold over crossings of the (F = 712) states however will not appear at all, since these states remain almost completly degenerate in this field region. The experimental points in figure 3b show that even this steep crossing is not clearly resolved but is perturbed by the slopes of the Hanle signals. In this situation it is appropriate to compute the resonance light curve strictly from the Breit formula [3] using the programm of Happer [4] (I) . According to this formula, the resonance light is a function of the following parameters : polarization vectors and geometry of incident and detected light, angular momentum of ground and excited state, z, g,.H,, A and B. From these only the last two are unknown. The program was therefore extended to perform a least squares fit of these two parameters. The fit included a constant background and the isotopic concentration as additional parameters. It is typical for crossings (AF = 1) that their positions depend primarily on the A factor alone and are extremely insensitive to the B factor. The latter has only a weak influence on the shape of this crossing. The A factor of the singlet state can be calculated by the theory of Breit and Wills, if one uses the value of < ( r ( 4~) ) -~ > obtained from the 3P, state, which can be estimated from the fine structure splitting. Because of the almost pure Russel Saunders coupling the A factor is determined primarily by the a factor of the 4 p electron, while the a factor of the 4 s electron, which has the opposite sign, only causes a correction of 10 %. Thus one expects the theoretical value to be A(lP,) = -36.8 MHz in contradiction with the experiment. This disagreement has been observed in the spectra of Ba, Cd and Hg as well and is usually understood by introducing a parameter R which accounts for the difference of the 4 p wave func- King and Van Vleck [5] originally calculated L from the fine structure splitting to be L = 0.81. Theoretical calculations of L from Hartree wave functions [6] (A = 0.46) and recently from Hartree Fock wave functions [7] (A = 0.47) predict even a stronger difference in the < r U 3 > values. As in other cases of groupe I1 elements the agreement between the experimental and the theoretical result is still poor.
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